Abstract Direct eddy-covariance measurements of aerosol number fluxes obtained during the 2007 CHATS field experiment in Dixon, California, USA are compared with relaxed eddy accumulation simulations using temperature and water vapour concentration as proxy scalars. After a brief discussion of the limited time response of the aerosol measurement, the applicability of temperature and water vapour concentration as proxy scalars for aerosol number concentration is investigated by evaluating scalar and spectral correlation coefficients as simple measures of scalar similarity. In addition, the proportionality factor b, which compensates for the use of a constant sampling flow in relaxed eddy accumulation, is derived from the time series of aerosol number, temperature and water vapour, and its variability is analyzed. The reduction of the b factor due to application of a deadband, i.e. the rejection of data when the vertical wind speed is close to zero, is evaluated for all three studied scalars, and compared with published functional relationships. In this study, using temperature or water vapour as proxy scalars for aerosol number shows no advantage over the use of a constant b factor. Thus, it is suggested to apply a deadband H REA = w /σ w = 0.6 to 0.8 (where w is the vertical velocity fluctuation and σ w is its standard deviation), to use a theoretical b factor based on a parameterization that includes a stability dependence, and to calculate the deadband effect according to a derived relation for aerosol relaxed eddy accumulation.
Introduction

Aerosol REA
The vertical transport of aerosol particles in the atmospheric boundary layer has become an important research area in many scientific fields, e.g. in the context of aerosol-cloudclimate-interactions in atmospheric chemistry, or nutrient and pollutant input into ecosystems in biogeochemistry. The surface-atmosphere exchange in the boundary layer is primarily established through turbulent transport. Direct eddy-covariance measurements of vertical turbulent fluxes in the boundary layer require sufficiently fast sensors to determine the vertical wind speed and the investigated scalar concentration with a time resolution of typically 10 Hz. Therefore, eddy covariance is routinely applied mainly to measure the turbulent fluxes of momentum, sensible heat, water vapour, and CO 2 (e.g. Baldocchi et al. 2001) . It has also been applied successfully to measure fluxes of trace gases such as ozone and volatile organic compounds, and aerosol number fluxes (e.g. Gallagher et al. 1997; Buzorius et al. 1998; Held and Klemm 2006) . However, for many aerosol properties such as size-segregated number concentrations or constituent concentrations, fast sensors remain scarce. Fast optical particle counters have been used for size-segregated measurements of sea spray particles over the ocean (e.g. Norris et al. 2008) . Nemitz et al. (2008) The application of REA to measure atmospheric constituent fluxes in the field requires extensive real time data processing, including real time coordinate rotation of wind data and reliable spike removal. In addition to these REA-specific technical difficulties, it should be noted that the flux estimate from eddy covariance and REA does not take into account storage and advection of the scalar of interest. In order to arrive at reasonable surface-atmosphere exchange estimates, vertical and horizontal advection processes must be considered (e.g. Lee 1998; Aubinet et al. 2003 ).
An underlying assumption in REA is the similarity of the turbulent transport characteristics of different scalar quantities, e.g. temperature and aerosol number concentration. The validity of this assumption may be violated, for example, due to differences in atmospheric source and sink strengths of the scalars of interest. In a forest ecosystem, temperature variations are mainly determined by the heating of air at the top of the canopy during the day and reduced cooling below the canopy during the night. In contrast, aerosol particles are effectively removed from the atmosphere in the canopy through impaction and interception processes, while secondary aerosol formation is a potential particle source, usually considered to be located above the canopy (Held et al. 2004) . Other potential aerosol sources may be re-suspension of mineral dust from the soil or mechanical abrasion of particles from surfaces in the canopy.
Active scalars such as temperature and to a certain degree water vapour actively influence turbulent exchange, whereas passive scalars such as carbon dioxide do not produce or dissipate turbulent kinetic energy. Time series of reactive scalars (e.g. ozone) are influenced by
